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Barium distributions in teeth reveal early-life dietary transitions
By Sara Mishamandani

A new study (http://www.nature.com/nature/journal/vaop/ncurrent/full/nature12169.ht
ml) published May 22 in the journal Nature shows that chemical signatures in teeth can be
used to uncover aspects of early-life dietary transitions. Manish Arora, Ph.D., (http://icahn.
mssm.edu/profiles/manish-arora) an NIEHS R00 early investigator grantee and former
postdoctoral trainee in the Harvard University Superfund Research Program (SRP), led
research to develop a method for measuring early-life dietary transitions based on barium
variations in teeth.
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Listen to NPR Morning Edition story about Arora’s study (03:42)

"Early-life diet, including breastfeeding, is important in so many ways. It is crucial for infant
health, but can also serve as a pathway for chemical exposure,” said Arora. “Given that
maternal recall of breastfeeding practice and early-life diet can be biased, when recorded
many years later, an objective retrospective biomarker would provide a major advance to
studies on children's health.”

Prenatal barium transfer is restricted by the placenta, but marked enrichment occurs
immediately after birth from mother’s milk or infant formulas, which contain higher barium
levels than umbilical cord sera. In response to these variations in dietary barium exposure,
levels in enamel and dentine increase at birth and remain elevated for the duration of
exclusive breastfeeding.

Barium levels in teeth rise further with introduction of infant formula, because
most cow milk and soy-based formulas contain much higher levels of barium
than human milk. Arora’s team mapped these barium variations in teeth, using
a laser ablation method that he has previously used successfully in studies on
lead and manganese exposure.

Wider implications of new insight into evolutionary biology

“There is tremendous need to develop validated biomarkers of past exposures,
particularly for use in epidemiologic studies,” said NIEHS Division of
Extramural Research and Training Director Gwen Collman, Ph.D. “Dr. Aurora’s
work is exciting, because he shows us new ways to use teeth, a forgotten
biospecimen, to measure past exposures. We encourage the application of this
technology to other environmental exposures to link early-life exposures to later
disease endpoints.”

This method has far reaching applications, according to Arora. It can be applied to epidemiologic investigations of the
health consequences of breastfeeding and chemical exposures during early-life, as well as studies on primate evolution. It
can also be used to specifically investigate the health effects of barium, and differences between breastfeeding and infant
formulas.

“One of the studies we plan to undertake from this work is to investigate how exposure to barium and other elements in
early life will affect children’s health,” said Arora. “Our biomarker provides a unique opportunity to study breastfeeding and
infant formula use, from the perspective of exposure to these elements.”

Arora’s team first analyzed teeth from macaques with known diet histories, to refine the method. They later tested teeth of
children enrolled in the University of California, Berkeley's Center for the Health Assessment of Mothers and Children of
Salinas (CHAMACOS) study, where breastfeeding and infant formula use were recorded prospectively. Researchers found
that they were able to predict early-life dietary changes in the children, based on this newly developed method.

An interesting application of this method arose when a several thousand-year-old Neanderthal tooth was made available to
the team. Using their method, the researchers documented the first early-life dietary transition in a juvenile Neanderthal.
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(Sara Mishamandani is a research and communication specialist for MDB Inc., a contractor for the NIEHS Superfund
Research Program and Division of Extramural Research and Training.)
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